Simvastatin and atorvastatin improve behavioral outcome, reduce hippocampal degeneration, and improve cerebral blood flow after experimental traumatic brain injury.
The treatment of traumatic brain injury (TBI) remains limited, and aside from surgical hematoma evacuation, clinical management is largely supportive and directed toward management of cerebral edema and intracranial hypertension. Secondary neuronal injury caused by ischemia and the development of cerebral edema may occur in the subacute phase, with intracranial pressures often peaking in the first several days following injury. Because inflammation contributes significantly to the pathophysiology of cerebral ischemia and endothelial dysfunction underlies the development of cerebral edema, therapeutic strategies that target the post-traumatic inflammatory cascade and reduce endothelial dysfunction hold enormous potential to improve clinical outcomes after TBI. Statins inhibit inflammation by suppressing inflammatory cytokine release, and by interfering with multiple steps of leukocyte recruitment and migration into the CNS. In this study, we demonstrate that treatment with atorvastatin and simvastatin markedly reduced functional neurological deficits after traumatic brain injury in mice. These effects were accompanied by histological reduction in degenerating hippocampal neurons and suppression of inflammatory cytokine mRNA expression in brain parenchyma. Furthermore, statin treatment improved cerebral hemodynamics following head injury. Thus, the administration of statins may represent a viable therapeutic strategy in the acute treatment of closed head injury.